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The limftation of the eterting ConditiolB lima the naxlmlun 
possible contractlon mtfa of t h o  d i f m o r  th8 . t  pe;xmlte the n-1 
shock to entor.  A strong- shock inevitably occulla inaide tihe Ctif - 
fuaer in t h e  divergont pazt azld limits tho m3xTmu.m obtC?faablo 
pressure rocovtxy* Tho subsonlc Loseoa a r e  a la0  large bocaum the  
strong shock tomla t o  produce scparetion. 
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it is poosible ta UBe t h e  external compreas-tan produced by e m  
parts of tho airplane independently of t h e  me of iriLet chosen 
or, in other mrda, it i~ poslsible t o  locate the +&et lx a zcme 
i n  which the flow is decelereted by the presence a€' sam par t  of 
the afrp lane .  .x11 thia case the increase in drag bue to the 
external campreseio~i of the i n l e t  cax be reduced. 
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This & v e n t  w&8- chosen becsuae it. could be practically Gad 
in  front of the fuselage of superson?lc eirplenes or miSSil0S and 
because a c q l e t e  thearetical anzlysis of the ~ugemonic part 
of the flow was poasiblo fo r  a circular inlet. For t h i a  erran&?- 
ment an evelustion of the preseuro rocovery that. can be obtafimd 
in t h o  suporsanfc part of the c ~ r e s s i o n  and of tho external dreg 
of t h e  i d o t  is possible, an& hence o cmptxioon with the otplor 
tries of inlet . c m  be made. 

The Frcntal tspo of inlet pe-mlts t he  & v o M i q  or redming. . 

of the interference betwen ehock and bmndary hyer  whfch usually 
produces separation,, intorfmcnce ax!.& can m i s t  when t he  inlot 
fs not of t h  frontal  %t;ype. Bc~cauee tho aar--m€c principle of 
this inlet dops n6t necessarily Lmolvc tho use of a circular b w ,  
ft m u s t  be poesible to apply the same principle and obtain similar 
rosulte; with an inlot p h w d  , a n  a nmcirculsr frwalago. The 
practical doeign boc-6 much more complicafmd, howover, bocauee 
tho p h e m n a  cannot be analyzed. theoreticdJy at p2seon-b. 

The geometrical arrangement analyzcd is- & o m  3n flgure 2. A 
central bods placed in fYmt of the inlet produce8 a deceleration 
of the flow so-that the flow at tho inlet hao a low supersonic or  
hi& 8 U b S a n i C  speed. The diffwer has a divergent eection and 
therefore the deceleration f r o m  eupersodc lhch ntunber to subsonic 
Mach number m u s t  occur M-th a atrong shock. then the pressure at 
the end of the diffuser Cmremonde .to the optirmnn conditfon, the 
strong shock I s  at tihe .lip of. the inlet .  
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visualized 5f the cow- ie considered -bo be exbended along atxesm 
tube AB. In t h i s  case the aer-c yhencmena inaide and outside 
the inlet do not change and are sFmllar to the phmama for tin 
in le t  with internal campreetsion, but the pesnure along . A B .  gives 
8 force that corresponds to additive drag. T h i e  d r t g  ie a func- 
tion of the difference in diameter betwoan AA and BE3 and becomes 
zero *en t h e  lip is at potnts A. In t h i s  case the condition 
of the inlet is  analogous t o  that of the M . e t  with Lrxbeml con- 
preseion and this drag disappearo.. 



whl& enters the, inlet et a Mach number of la63 (the Mach nmber 
at the end of tho &Iffuser m a  of the order of 0.24). In figure 4 
the valuos of the angle of the ahcck aa a Pmction of the strean 
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The external .drag. - 3h order to have a cmplote  analgsis of 
tho problm, an eetimnte 'of the external dra.g of the inlet wfth 
external  compression msst be uab. Becewe the shock produced bs 
the  cone i e  rstrong, t h e  incroase of preaeure cm the external lis 
of t h e  cowling ie large and therafore e v e s  the fqpreesion that 
the extornal drag m u a t  ale0 be very lar6.p. & ardor %o mako a ' 

comparison and to obtain ~ o m e  criteria f o r  dmi@igg the external 
park cf the inlet, t h o  poes1u-e fii?.e-t;ribut€on was determined for 
dif forerit extsrnal U p  ohapos . for v a l w s  of of 42O and 460 at 
a Yach nvmber. .of 1 65 for a 30° cone Tho ca loub t ione  w w o  =de 
by w o  of the ch9lractoristice,eyatam deercribed In rsferonco 7 .  
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cmreeponding to t h e  variation of 82 are mzch m ~ ~ l l e r  than the 
cnrrospondlng variationo of the additive-drag coefficient. 

Tho preceding coneideratiom show tht for every Mach number 
there e x h h  a value of Ell oqwl to t he  value of 8 ,  for which 
the additive-drag coefficient is zero. It i n  eT3dont, therofmo, 
that t l m  valm of the a.dditlve drag can bo eocroeeed notably at 
h c h  numbers lower than tho doaim Mch I L ~ ~ O Y  witl?out changing the 
vtiluo of t h e  prsssuro rocoverr if an inlet is mod that pcrmlts acme 
varitltfon of the mlue of et by moving t h o  pooition of t h o  contrel  
body. 
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MACA RM No. L6J31 Fig. 1 
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Fig. 2 . NACA RM No. La31 
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NACA RM No. L6J31 Fig. 3 
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Fig. 6 NACA RM No. L6J31 
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NACA FLM No. L6J31 Fig. 9 
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figure 12.- The models' tested. 
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MI = 1.72 . 

Relative mass flow, 1.0 
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Figure 14.- Schlieren photographs for the inlet with internal 
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Fig. 17 

72 

/. 33 



. ?  
I 

i 


